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(57) Abstract: It is intended to 
provide an antiallergic agent which 
efficaciously relieves symptoms 
accompanying an allergic disease 
without causing any serious side 
effect. This object is achieved by 
providing an antiallergic agent 
which contains, as the active 
ingredient, proteins collected from 
royal jelly or refined royal jelly, 
or royal jelly or refined royal jelly 
containing the same. 
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15 «fcy5Fj§14!|«!lll*l^5feU. ^et/HT-y-'fXO. 2 2Atm«>7'f;i/^- 

LB/cT':7:^j;yiHiiRi,fci!$iiiS;iiija$5xi o«ii/m I fcistau. 

}JtCD3lft#; (SAg/ml) ■X?®4i{bUfc9 6^?j:;KD^-f^P:^U 
-hrc» 1 OOm \ t -Dm^ Z. /vie., 'AK\-V . ||JS^l■Cfflt^fc*P-•\' 

;HfU-3Z.(ill@|i T#fcp--v;nfU-7Kj§tt^eK®^^v 
25 ^Jg2. 0mg/ml&af4.0mg/ml|C|@iSllx.cn^50Ml 
•ro^iJPLfc. MiCv ^-^xJUdiglfeSiS OA I ^*PU» l®jSS2 0 0 
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iM \ t ufc. 4 0 m m ^ m ly fc'^ iz m m ±m m ^ ^ . il-2. i 
L-4(D#-y--fh*'f>s*m^©. mmmm^mmm.m (el i sa 

mm^m^i^yi^ (jut» 2|s:B^iii»T(±^icPBs (-> tmwt ^o) ^ 

0 0 %<i: X ± n - jv a *j - Rzf a - -V -a V - 7i(.m^m m mm^ (o 

^ 2 : 



1$ m 


(mg/ml) 




IL-2 


IL-4 


j^Ml PBS(-) 




100 


100 




2.0 


103 


73 


4.0 


72 


34 




2.0 


76 


54 


4.0 


43 


16 



RJ:0 — V;H?U— , IL-ai-fi/^— P^^>2, IL-4:^>^— P-<^>4 



10 

L-23B)t*M^^JttXl L-4*l**a^^li^-ti^*il 0 3%. 

15 7 3 %x$)^tco a - -v ji'-\£ V - yi<.m^m&Mm'^ om-^ . m&nmm. 

2. Omg/m \ (D <0 \ L - 2 mtim^^RU \ L-4*i*rSM^ 
5^ ^ <t' <Z) li © ^ <t ^ *n A . H e S ^ S >5: £ O 7K i§ 14 {g 5^ ^ 4^9 ® 

20 y(3?t>--r h*'f>M*iqj$Jjgtt (i5iTU;u4i-?S14) ^^tofcp-ir^u 
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-bf U - 1i fii X>« # 6 n -5 C i: W U fc . 

iiife2-e^a66tifcovA/A I umt?^fe3eu7t^'>^ll$l!iS^ilI!a<^>•y■ 
vx-f-i^-^-Tfesfeig i Y- y • -< 7 ^ y X T ^ y ^ . n 

10 S^SffT^"^— • — (a I amar Bl ue)J|) ^fflUT544 

mm 1 -cnfto --v Ji'ii V -Hf^^^m&wmi^^ s fdeae-s pwi 

(*|5jC^1±mv-ia) «: ffl Ufcl^-f ^ A ^ P ^ h 4^ ^ 7 

15 tXiafl&Ji5SttJ*J;S14&W-rs^eMliD EAE - S PW<7*;Hci!6^Ufc. 
mem©iStll^2 8 0 nm©i!S3tS*iiy^t-SC:<i:lCJ:yil{S|!U;S:X><6. 

mm vftmBM^-^^mm 0 M*^e>o. 3 M(c±»rsu-7^^^>^x 

^astt^SM (m2Sicfe[t-5*i^i) 0. 1 7 nm 0 . 2 s m 
20 #jaicjsm-r«;si4mes (ig2@(cte(t<5*ii2) (^23©^^®* 

25 m.ms - 2 : i^^m&n ^ (omm 

mm3 - 1 -c^/tsmMesi ^^m-t ^ y ^ 3 > ^Mi&mm 0 . 
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0 ^ M (D 2 0 mM b V X - ^mmmm ( p H 8 . 0) izniyxm^ . 

■€-©^^ffF*3jg«: iruv-:^ (Resou rce) QJ <f Jl ^ U 
- ('!7*;UM6ml) izmi^/t. }S'l4^SKl(iUV-XQ'>*;Hci!ft 

■^■(Di^^^g^O. 0 5M|c:|@ia-r5>£:i6lC. Pl^^igSOliffiJSlcM 
LXS«fU» -S-^JlWrtjR* ir/\/tg> (He par I n) - 5PWJI 

10 < - (-S^^UMS. 3ml) (C^LTto ■?-<^)^m^|g30lC^-ro Stt^ 

eat! tt^/tij>-5 pwy;nci»suv ^^j8goMj&»6i M iz±m 

20 <^t>g1tt)gt^c:«^:;&^6v >-g14MeHl - 2*®«U. Mlcm^Ufeo 
jS14^fi®i-2*#Wr^7^^->3V^ ITJ^-Zt-T^y^:^ (SU 
perdex) 200Jiy;U (7V>'-vA-/N''r;l--y-'fX>'^1±iS) S: 
fflt\/ty;i/5ii*^A^PT h^^^7-f - (<f J\^m 3 2 Cm I ) (C^Uv 

25 5J-^|hIiRL. ova/a 1 um-ClfeigL/;t-7e;;^fi$liiillja©-y--ri-:b-< 
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1 <o m :^ T V >^ iz nif ^ m ^ m . itsit^a a ic^-To cm 

m 3 : 





(ml) 


(mg) 


iL-4 

(%)* 




475 


1057 


9 


DEAE-5PW lelljXE 


325 


114 


23 


Resource Q IDiDllE 


40 


80 


<2 


Heparin-5PW HlJlRE 


95 


38 


24 


Superdex 200 iSilKS 


20 


30 


6 



* «■si^;^^^':/:^^=il3lt§Iall|REa>Jl>a$ml^fcl^(D^s 



ffiTTy;i/ig^1 0% (w/v) (DSDS-PAGElce^Uv ftSSHS 

10 

( 1 ) ^=Fm 

15 t. m 0 < mm 3 - 2 -vn^m^^mmfs^m&n ^ - 1 «:ii®i3-2i: 

mmizm7tMDTT^^T-C<DS DS - PAG ElC^Ux PlB#(Cj*i»jU 
fc^J-^fi-^-:^ - (T^'>-VA-/t>r:t-y-'fx>';^*tSa, ITLM 
wj:u^hP7*u->:^-=*^-^'U::^u-v3>'-+'yh (lmw e i 

ectorophoresis Carlbration Kit)J|) 

20 tit^uxmt&fsnmmm.<oi^^m^m^oftt:i^. stticesi - 
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2 It ^ =f- mm 7 0 k D a iz ^ T iz . mtcs isnmrnn ^ - ^ It 

(2) N*1^7Sy^iE5iJ 

5 mm s - 2 vmtzm^^mm 1 - 2 mmmsiRum^^^m '^ - isb 

-> >-*i-- (Ty^'T J« • /-^ ^ Ti- 7.7- A X^m. "Et" Ji^ 4 7 3 A) 

^ffli^T^^fi^feic^. mm t 'bm — <o . mwi ^ \z ^ it ^ mm m ^ ^ 

10 ^W^-SjStS^SSl - 2^2^%Bfl^(iRJ P 7 Oi:^^l^;to 

mm 3 - 1 l?#;t;S14Ma®2*^^-r-577^'>3 >«*^iggo. 
01M©20m'Mh'J>^-^SIISarjR(pH8. 0) ICMUTSWU* 
15 -tOSIIfrtJR* IT UV-X (Resource) QJ^^UCT^S/lr 

20 fX-Zt-T^^y^y^ (Supe rdex) 200J1 -^/U (T-^J/-^. 

A • -y 7 =yy ' /^^ 7fy^ ^ m) ^fflufey;i/5ja:*i^A^PTh^ 

- ('5'*;Pg320ml) IC^U. 1. 5lgjig(DPBS (-) & 

fflUTj§tBUfc, ;g14ffl5J'li2o^ie>e>nfc't>©©. P#IiS7cSiJ#«E 
T T^O S D S - PAG EICtetNTH — ©iii*l5 5 k D a©5^^M^^U» 

®4^*e5^*<!:4e>TlHliRL/v OVA/A I umTlfe3SLfc^'5Xli$lliiaa 
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* ^ 4 IC ^ Tf . 

a. 4 : 





(ml) 


(mg) 


mm iL-4 

(%)* 


DEAE-5PW igiRE 


88 


40.7 


61.2 


Resource Q IHiiJl^ 


2.8 


36.3 


22.8 


Superdex 200 


8.5 


23 


18.9 



O 

mmi^^^^n 2 ^Mftm D T T ^^TT<f jui&tm ^ o % (w/v) 

10 lllgl3-5:^14Sfi®2oa<k^6tl14M 

( 1 ) ^"f-m 

3 - 4 i^nttmm^nm&m. 2 ^mm 3 - 3 ^i^^ic^tc^jdt 

15 (2) n mm7 s. y mi^n 

^®^3-4-e#;tm©jSi4Mem2<33N*J!ji}75ymia^j*. ^jfeic 

t7=';U 4 7 3 A) ^fflt^T2 5^S5i■^ff^fc^:C5s i£5ijaicfc(t-5i£ 
5iJS^2©N5|5SgT5yKiS9iJ*WUTt^fc. /"Sttiiea2 *2|5:5eBfl# 
20 liRJP55<!:^SU;t, 



wo 2004/019971 




PCT/JP2003/010795 



: Rj p 7 0 m mm s, o v- h ^ > m vi w m 

11. 7» 23. 4. 46. 9v 93. 8» 188»&t^375Mg/ 

m\<oMm<o^m^mm[y. mm 2 tmmiz . rj p i q mmm&o-? 

5 '>;^li$l®aBJiaic*rf-51*--l'h*-f>M^iqiSiJf^ffl*ia'</b. 

^ 5 : 







IL-2 


IL-4 


mmmm 


Stii (PBS(-)) 


100 


100 


100 


RJP70^iS^a 11.7//g/ml 


78 


93 


96 


23.4 //g/ml 


84 


105 


100 


46.9//g/ml 


62 


57 


83 


93.8 U g/ml 


70 


41 


68 


188 //g/ml 


63 


33 


68 


375 /i g/ml 


42 


8 


49 



a5;&>6>^6>*^>5:«tplc» RJ P7 0ltii1iaiifflM«#fi*llci L- 

mm 5 : RJ P7omi!i<ifiii©T!ii)ja3z.(±^^P7T-i?ic«-r'5#ffl 

HB liM l@ S It 

11^5-1 : RJ p 7 0 mmms,(D T mm izmt ^if^m tma^^^^ 

lcTC7:;iJBIIii^fla;&^6Wi!iL2tC D 4 + Ti!iJia<£mc D smfr-c^ijsik-r 

^um^-C}^n=&m^Lfzo m m 2 <d m-c m m tc b a l b/c 
T^mmmii^^ 0 (v/v) %^7->fl&f?ifii^ cfcs) *#t;RPM 1 

1 640iS*dllceSU. FCS-C3-hUfe->-^-UT3 7'C» II^FbI 
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CD4+T|IflM^^;t (CD4+T$Bfla#M9 1 7b M 9 3%), 

||®3-2©:^aT»fcRJP7 0ffia^ffi<i:v C©CD4+Ti|ifla 

p 7 0 mm^St^m^s^mmiz ij . si. 3. 62. 5. 125. 2 

50/[4g/ml(D^e<DJ§je«iaiiU. IL-2» \ L - a JBlU \ F N 

- r (om^mmf^m'&m^ito rj p 7 oftis^sicnATPB s <-) 

igSfl^a5rcJ:y. ffll^>£:C D 4 + Tirail&©^i^Jia<i:5E«ffllia(Dl*^li'<. 
6 (c ^ u ;t . 

lase 1 : 

^#fllJiait$ (%) = {^figi^ (^liaSK+$E»)/iaS»)> X 1 0 0 

a 6 : 







(%) 


IL-2 


IL-4 


IFN-r 


(PBS(-)) 


100 


100 


100 


84.1 ±2.4 


RJP70aS<iS 31.3/ig/ml 


78 


97 


96 


83.8 ±2.5 


62.5iUg/ml 


59 


84 


91" 


82.7±1.9 


125//g/mi 


24 


68 


68 


84.6±0.1 


250iUg/ml 


3 


13 


27 


85.0±1.5 



IL-Zi-f^^i— P-f#>2. IL-4:-f>^— P'<'dp>4. IFN-r :-<>^—7xP>r 



a6*^e>W6;&^'a:«k5(C» RJ P70^*CD4+TiHllJfe*ffll^fc^'C 

'b ^ 7.mmmfl^<om (ll®^4) <i:(t(il^fll;5:MlRiTl L-2. I L- 
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^mf^oitmitimmiimmx&^js r j p 7 0 iz m m m m tb ti 



11^5-2 : Rj p 7 0 m St (o ^ ^ n y 7 - iz n ^ m t m 9^ 
5 p$$i£ 

fztt>\z. 0 7. m tfi ^ \^ fc ^ n y 7 - 'J ^ V V 1)- y ^ 

^-fK (LPS) atjfi F n - r vmm-r ^u^^vnk^^nm lyito 

T 0 >^^m^ ^ n y 7 - i> mi- ^ it tb iz.. 3 %:/U3.-C7i;u©5^ 

10 ;i-^y=lU-h^*fe^BALB/c^0;^(Dm!SlC2ml;:£^U, 37^ 
tJRPM I 1 64 0igt|!l-el&3BlL/T» ISIiaSiSl XI O^ffll/m I ICU 
f?HM + T 3 7 -CT 2 B^HIS© Ufc^v i^illl* 1^* UT. 2 HI ± IE iS «! 

<kUT^^<Dll«felCffl^^fe. Ilig^S - 2©^jjfeT^/tR J P 7 0»g|^ 

a<t. cw^^^p^T—^^ffli^. ^®i2^i^^icu-c-y-'t'h*^>s 

feiipSiJf^ffl*il'<2t. RJ P7 0fti!i^S*gfePg#!pR;ilcJ;y. 1 5 0. 
20 300v eOOnsymlOmmOf^j&^mUl^. TNF-a&tJfl L 
-6©M^jqi$lJf^ffl*li'^fc- R J P 7 OSia^^aiCft^TPB S (-) 
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u n 






TNF-Qf 


IL-6 


^Bg(PBS(-)) 


100 


100 


100 


RJPTOHtili^a ISOjUg/ml 


85 


103 


96 


RJPTO^il^Si 300/ig/ini 


74 


98 


92 


RJP70mWMS> 600/ig/ml 


28 


99 


100 



0 Cg|li&I^^14(i^toe>ti35:*^-=>fc. 



10 P-'t'jUfU-XliRJ P70Olfi^*<. OVA/A I um-Cife3SU 

/£:V^7>^Ol^iftS^IC&(S-r^#€il'<fc.lli1ftB A L B/c -^-^J^C 7 

HI, OVA2iiig/A I umSmg^m^rtS-^lCT^lSUfeo P-Y 
;HfU-tt^g|1Tfflt>)t'fe©«:<^fflU» PBS (-) iCjgfilU/Si'fo© 
15 ^^-iyxiES^feyilflll-so/igt/dr^ck^lCs RjP70fi 

mm 3 - 2 <D:fj'S:xn^ 'b (o ^ . pid<pbs (-) iz mmi^tc 

mi!t<lS*'7'>>^iE^3tyilHlCC0. 5. Sv 50Atgt;S:-5J;5fc 
UT. 3@lTt>nfc#^fe3^^'ft (OVA/A I umJS-^) <D2Sgfr. 6 

20 BS (-) ^ffll>TPHIIlCfToyt. K®^gf*a8lC*<t«£)fc. 
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m, 8 : 









1£lSl 




1 


PBS(-)(^5>fMl) 




5 


OVA/Alum. 3lHl. ^^1^ 


2 




50/ug/E-6Iil 


5 


OVA/Alum. 3ls]. ^^1*3 


3 


RJP70 


so/ig/E-eiii 


5 


OVA/Alum, 3lHl. B.f^P^ 


4 


RJP70 


5//g/E-6lil 


5 


OVA/Alum, SHI. ^^1^ 


5 


RJP70 


0.5 //g/E -6111 


5 


OVA/Alum. SHI. U^P^ 



Alum : 7K^<bT;U5-'!7 (Ti^i/ ^>h) 

jgilS^ji (E I Aji) lcd;y}l!I^U;t. iJtoVA - l s e IgiWm it 
5 :/5^-\'-KE I A^ICdcyaSI^U. ^^pjSiSt (640U/m I) ^fflt^ 
T#^Ufc1^SS^J:y^{tlU;to Sfc. JftOVA-IgGljaftfiiiittia 
g|E I AjfeCJ:yiI93£U. gi»jfilj» (1 28, OOOU/ml) 

03 Pel T 5^ iJ( tt ^ ^ it U , T ^ l^ li X ;U t (We I c h ) IC J: U 

Sfe-51i^lC(±y^S;i/y7 (Smi rnov) (OBB^^l^^^fto ;I0^ 
i5iOVA-l gE}5^L^*;fiiii(c^l^Tll4Slc» ^ it . i^tOV 

A-lgG^^^t^*fiIlilc•Dl^Tlf^50(c^ufco 

|g4®*^6We>*^>&:«fcplc:. P--\';Hf'J-«!:RJ P7 0(^)^^■rtl(C 

u-s^PomovA-i gEfitft;fiBii*>t*pa (PBS (-) n^m) t 

SJS^S|-CI±JS^g|Cft#UTi5tOVA-l gEi5Hi^fiffiAM£<ni:y. * 

(3?iiJi»J^(±o. 5 n e / mi&nmx ^ 3 % . 5 n s / m^^nv s 9 % . 
20 5 0/*g/ElS^ilT6 7%-efe^fc. |g5@*>e>We>*^J5:J:e> 
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•i£y-ift^s¥RtjfR J p 7 ommm&<ot^x(oist^m-c4 e-s 2 % 
m u -t ^ ^ 1 1)^ mm ^ nit . 

Rj P7o©7htf -.14 BLm^<o^&if&uw m^m^fco * -r . a u * 
15 1) (DU'^miz 5 % (w/v) (Dmmiz^mi^it\f^*j)i^n^^\if§ 

f^m'&'^^&^^'ft- izm^ lyfco ^ii 1 1?fflt^/^:^p-•1p';nfu - ( 1 . 

20 Omg/-7'>>^)X(ill®i3-2<Z>:fr^-C»fcRJ PTOftta^SCO. 

s (-) ^mwiiz-iomo^^o^izmnistm^ito e^u^u^^p^^H 

lcJ:-5WlHl^<'^*^6>3jl«e>J:yjllc2lsI. i&JSil^tt (Ji^iEv 

u it . 
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^p--\';u-fefu-ia^i¥&t/^Rj p7 o ^ ^ m it mm i: tt ^ x m m 
if -fSiOT \^ )\^ - & '^=&mmt ^if^m ^ -r ^^Mx & ^ c t ^ ^ 

5 U T ^^ S o 



8 : ^It^l^^S^ 

5MS%T7eT^A&^tf*S^^*l-RJ P7031I*RJ P5 5 

10 aoT^szsgojddY-T-^x (1 oE/n) ®jgjggrtic-^i**a^-r-5 
i^-rtioun. {.\ -rn <d ^ ^ z> x . u^itm±i& 

^mx&^ 1 Omg/k gftiSlCteU-t'b5Ete'JA«^i66ti>5:3&^^fco 
CWl^mii^^WICfflUSiftTU^P^-liSSRJ P7 0& aCRJ P5 

||@^9 : RJ PTOJID^RJ PSS^^-K-T-SDNA (cDNA) <0 

{? U--> ^ 
20 ll®^9 — 1 :S\yA5=-*^6<0^RNA©SSi!l 

;U: ^PP^^^UAii^MfflOAcRNAlSSa+y l> (7>tf5f>*tiS. 
^n°n^ ITh-tJ' 'J - RNA:^'yh (TOTALLY RNA kit)Jl) 

25 VA'^ iApis me I I i f e r a L.) (D m A 1 2EOBSaP^^ 
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©7xy-;i/:^PP>t^-'UA:-<yT5;U7;U3-;l<'(^MiS^lt2 5 : 

2 4 : 1) ^m^mxxum > S'£>^giuTmfc±flSP^ic» o. i 

i^mo) 3 M^M-i- \- ^) 0 A (pH 4. 5). J4l±j)g<i:tlS©^i47xy 

-;u : ^ a a )i A m m (o m \z ' mw\^ . ^*c>5^^uT±)iSP^* 
aoo/iio^o. 1 mM u > 7 s. > mBM (ed 

TA) iSjSTJjglSUfe. 7 Q X:X ^ 04J-Pa^*aS^v ,1 5 0m1©7. 
5M ^'(bUf^'^AilSOmM EDTA«r#tfJ§jg«:^*nUs - 2 0*0 

jgT2fe?^-$SiS^v 0. 5mM EDTA*^t?yx5=-;H:!n*-'K^- 
h (DEPC) ^IttSTKlCjSJSUv 1 86itig<0±RNA«:llfilL/t, 

^^g_2 : RJ P7 0*=I — H'fScDNAOi'P — — >^ 

||l^9-lT#7t±RNA (1 n % / tJL I) «:5At l» 0. 2^8/ 

iSSS irDNA-y--Tji/-y-'ft?^-4 s oi) Afflux* 7 oic-cs^j-M 

APl^i^. 4t;(C^J^Sti:fc, CtllC. 5<g^JgRT-PCRJR/;5jS«:2 
OAil.lOOmM 5;5'^hlx>fh-;U«10Atl»25mM dNT 

p^s/i 1 , 2 0 ou/m I (^)tpi:. — T':7xejfli^'i'-<-»u:^ (m-m 

LV)jSe|£¥»m ('fytfhPS^xV'ld:^) «:5MlftPX.> 2 5'C-ei 
05J-^v 4 2'C-C3 9 9^-e54j^Pa«^l^TjS*^^R^5*^Tl^. 

mi7.h^>KcDNA^#tf7h}§jg^#fco -J x.>j^y c f 

- ^ ^--^ ^ i) \ ^ L/.fc MR J P 30c DNA^SieJiJOlf^lcS-::?^ 
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^ y( - ^ m [."^ m \.\ s pcRiccfc-siiin^tTofc. js^^^s 

ExTaq7|?U^^--t^(2. 5U/aI)*1mIv 2. 5mM d 
5 NTP*4Ai l.±IE-fcV^y^'f^-(l OOng/Ai I. 
±IE7>^-fe>:^:^^'<'^— (1 OOng/M I) ^1 At l*P^» 
tK -e 5 0 M I <»: U o iS Jf& I* . 9 4 -c -c 3 0 f3; . 6 1 ^ t? 3 0 fS? FbI . 
7 2'C-e34J'H<0)li'C3 5-S--f^^^l'!7ofc. PCRM^I^O. 9 %7 ^ 

u - 7.<f ju^n^m ft t c ^ . m ^ , e 0 0 b pf+iaicJSiii$ti 

10 >£:DNA^M-(OA>H*<!^msn/S:. #jilcJ:y, d^ifitiDNAiliJt 

^^.;;_>:jt±U,FpCR-Script SK( + ) Cloning 
K i t J) ^ft a>mW» iCl^e o T^<^ UTv Zf^ 7. 5. \i ^ ^ ^ - 

ITpCR-Scr I pt Cam SK ( + )J1 <!:Oill^S«BlC#IUfco 

irXL 1 0-Go 1 d Ka nj) ^ . m n O m.^^ 'lft -o X ^ W iy . B 

sig^Lfc. m&u^iyft±mmit. 3 o^g/m 1 ^^n^A^x — □ 

20 m^l^fc^P^-*. 3 0/ig/ml^O5A7x — □--;U*^t?LB 

3 7*CT'l 6B#^S«»:pig!ei^v ^JSlCfcU. Hi* 

(T:^7-<KA'f=*-->:^xAX1±ii. ^7=;i' 3 7 3 A) 
T^Si^5'Jif^^^T■p^c<i:C5. R J P 7 0 c DNAl*ia5iJ^lc:*3(t« 
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SEQUENCE LISTING 

<110> Rabushiki Kaisha Hayashibara Seibutsu Eagaku Eenkyujo 

<120> Anti-allergic agent 

<130> W0961 

<160> 12 

<210> 1 
<211> 10 
<212> PRT 

<213> Apis mellifera 
<400> 1 

Ala Ala Yal Asn His Gin Arg Lys Ser Ala 
1.5 10 

<210> 2 
<211> 25 
<212> PRT 

<213> Apis mellifera 
<400> 2 

Asn He Leu Arg Gly Glu Ser Leu Asn Lys Ser Leu Pro He Leu His 

15 10 15 

Glu Trp Lys Phe Phe Asp Tyr Asp Phe 
20 25 

<210> 3 

<211> 524 
<212> PRT 

<213> Apis mellifera 
<400> 3 

Ala Ala Val Asn His Gin Arg Lys Ser Ala Asn Asn Leu Ala His Ser 

15 10 15 

Met Lys Val He Tyr Glu Trp Lys His He Asp Phe Asp Phe Gly Ser 

20 25 30 

Asp Glu Arg Arg Asp Ala Ala lie Lys Ser Gly Glu Phe Asp His Thr 

35 40 45 

Lys Asn Tyr Pro Phe Asp Yal Asp Arg Trp Arg Asp Lys Thr Phe Yal 
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50 55 60 

Thr He Glu Arg Asn Asn Gly Val Pro Ser Ser Leu Asn Val Val Thr 
65 70 75 80 

Asn Lys Lys Gly Lys Gly Gly Pro Leu Leu Arg Pro Tyr Pro Asp Trp 

85 90 95 

Ser Phe Ala Lys Tyr Glu Asp Cys Ser Gly He Val Ser Ala Phe Lys 

100 105 110 

He Ala Val Asp Lys Phe Asp Arg Leu Trp Val Leu Asp Ser Gly Leu 

115 120 125 

Val Asn Asn Asn Gin Pro Met Cys Ser Pro Lys Leu Leu Thr Phe Asp 

130 135 140 

Leu Lys Thr Ser Lys Leu Val Lys Gin Val Glu He Pro His Asn He 
145 150 155 160 

Ala Val Asn Ala Thr Thr Gly Met Gly Glu Leu Val Ser Leu Ala Val 

165 170 175 

Gin Ala He Asp Arg Thr Asn Thr Met Val Tyr He Ala Asp Glu Lys 

180 185 190 

Gly Glu Gly Leu He Met Tyr Gin Asn Ser Asp Asp Ser Phe His Arg 

195 200 205 

Leu Thr Ser Asn Thr Phe Asp Tyr Asp Pro Arg Tyr Thr Lys Leu Thr 

210 215 220 

Val Ala Gly Glu Ser Phe Thr Val Lys Asn Gly He Cys Gly He Ala 
225 230 235 240 

Leu Ser Pro Val Thr Asn Asn Leu Tyr Tyr Ser Pro Leu Ser Ser His 

245 250 255 

Gly Leu Tyr Tyr Val Asp Thr Glu Gin Phe Arg Asn Pro Gin Tyr Glu 

260 265 270 

Glu Asn Asn Val Gin Tyr Glu Gly Ser Gin Asp He Leu Asn Thr Gin 

275 280 285 

Ser Phe Gly Lys Val Val Ser Lys Asn Gly Val Leu Phe Leu Gly Leu 

290 295 300 

Val Gly Asn Ser Gly He Ala Cys Val Asn Glu His Gin Val Leu Gin 
305 310 315 320 

Arg Glu Ser Phe Asp Val Val Ala Gin Asn Glu Glu Thr Leu Gin Met 

325 330 335 

He Val Ser Met Lys He Met Glu Asn Leu Pro Gin Ser Gly Arg He 

340 345 350 

Asn Asp Pro Glu Gly Asn Glu Tyr Met Leu Ala Leu Ser Asn Arg Met 

355 360 365 

Gin Lys He He Asn Asn Asp Phe Asn Phe Asn Asp Val Asn Phe Arg 
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370 375 380 

He Leu Gly Ala Asn Yal Asp Asp Leu Met Arg Asn Thr Arg Cys Gly 
385 390 395 400 

Arg Tyr His Asn Gin Asn Ala Gly Asn Gin Asn Ala Asp Asn Gin Asn 

405 410 415 

Ala Asp Asn Gin Asn Ala Asn Asn Gin Asn Ala Asp Asn Gin Asn Ala 

420 425 430 

Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Arg Gin Asn Asp Asn 

435 440 445 

Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg 

450 455 460 

Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn Gly Asn Lys Gin 
465 470 475 480 

Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Lys Arg Asn 

485 490 495 

Gly Asn Arg Gin Asn Asp Asn Gin Asn Asn Gin Asn Asp Asn Asn Arg 

500 505 510 

Asn Asp Asn Gin Yal His His Ser Ser Lys Leu His 
515 520 

<210> 4 
<211> 413 
<212> PRT 

<213> Apis mellifera 
<400> 4 

Asn He Leu Arg Gly Glu Ser Leu Asn Lys Ser Leu Pro He Leu His 

15 10 15 

Glu Trp Lys Phe Phe Asp Tyr Asp Phe Gly Ser Asp Glu Arg Arg Gin 

20 25 30 

Asp Ala He Leu Ser Gly Glu Tyr Asp Tyr Lys Asn. Asn Tyr Pro Ser 

35 40 45 

Asp He Asp Gin Trp His Asp Lys He Phe Yal Thr Met Leu Arg Tyr 

50 55 60 

Asn Gly Yal Pro Ser Ser Leu Asn Yal He Ser Lys Lys Yal Gly Asp 
65 70 75 80 

Gly Gly Pro Leu Leu Gin Pro Tyr Pro Asp Trp Ser Phe Ala Lys Tyr 

85 90 95 

Asp Asp Cys Ser Gly He Yal Ser Ala Ser Lys Leu Ala He Asp Lys 

100 105 110 

Cys Asp Arg Leu Trp Yal Leu Asp Ser Gly Leu Yal Asn Asn Thr Gin 
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115 



120 



125 



Pro Met Cys Ser Pro Lys Leu Leu Thr Phe Asp Leu Thr Thr Ser Gin 

130 135 140 

Leu Leu Lys Gin Val Glu He Pro His Asp Yal Ala Val Asn Ala Thr 
145 150 155 160 

Thr Gly Lys Gly Arg Leu Ser Ser Leu Ala Val Gin Ser Leu Asp Cys 

165 170 175 

Asn Thr Asn Ser Asp Thr Met Val Tyr lie Ala Asp Glu Lys Gly Glu 

180 185 190 

Gly Leu He Val Tyr His Asn Ser Asp Asp Ser Phe His Arg Leu Thr 

195 200 205 

Ser Asn Thr Phe Asp Tyr Asp Pro Lys Phe Thr Lys Met Thr He Asp 

210 215 220 

Gly Glu Ser Tyr Thr Ala Gin Asp Gly He Ser Gly Met Ala Leu Ser 
225 230 235 240 

Pro Met Thr Asn Asn Leu Tyr Tyr Ser Pro Val Ala Ser Thr Ser Leu 

245 250 255 

Tyr Tyr Val Asn Thr Glu Gin Phe Arg Thr Ser Asp Tyr Gin Gin Asn 

260 265 270 

Asp He His Tyr Glu Gly Val Gin Asn He Leu Asp Thr Gin Ser Ser 

275 280 285 

Ala Lys Val Val Ser Lys Ser Gly Val Leu Phe Phe Gly Leu Val Gly 

290 295 300 

Asp Ser Ala Leu Gly Cys Trp Asn Glu His Arg Thr Leu Glu Arg His 
305 310 315 320 

Asn He Arg Thr Val Ala Gin Ser Asp Glu Thr Leu Gin Met He Ala 

325 330 335 

Ser Met Lys He Lys Glu Ala Xaa Pro His Val Pro He Phe Asp Arg 

.340 345 350 

Tyr He Asn Arg Glu Tyr He Leu Val Leu Ser Asn Lys Met Gin Lys 

355 360 365 

Met Val Asn Asn Asp Phe Asn Phe Asp Asp Val Asn Phe Arg He Met 

370 375 380 

Asn Ala Asn Val Asn Glu Leu He Leu Asn Thr Arg Cys Glu Asn Pro 
385 390 395 400 

Asp Asn Asp Arg Thr Pro Phe Lys He Ser He His Leu 



• 405 



410 



<210> 5 
<211> 1635 
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<212> DNA 

<213> Apis mellifera 

<220> 

<221> CDS 

<222> (1).. (1635) 

<220> 

<221> mat_peptide 
<222> (61).. (1632) 
<400> 5 

atg aca aag tgg ttg ttg ctg gtg gtg tgc ctt ggt ata get tgt caa 48 
Met Thr Lys Trp Leu Leu Leu Yal Val Cys Leu Gly He Ala Cys Gin 
-20 -15 -10 -5 

gat gta aca age gca get gtg aat cat caa aga aaa tot gca aat aat 96 
Asp Val Thr Ser Ala Ala Val Asn.His Gin Arg Lys Ser Ala Asn Asn 
1 5 10 



ttg gea cat tct atg aaa gtg ate tac gaa tgg aaa cac att gat ttt 144 

Leu Ala His Ser Met Lys Yal He Tyr Glu Trp Lys His He Asp Phe 

15 20 25 

gat tte ggt age gat gaa aga aga gat get gcg att aaa tct ggc gaa 192 

Asp Phe Gly Ser Asp Glu Arg Arg Asp Ala Ala lie Lys Ser Gly Glu 
30 35 40 

ttt gat cac aca aaa aat tat cct tte gat gtg gac aga tgg cgt gat 240 

Phe Asp His Thr Lys Asn Tyr Pro Phe Asp Yal Asp Arg Trp Arg Asp 

45 50 • 55 60 

aag aca ttt gtc ace ata gaa agg aac aat ggt gta cct tct tct ttg 288 

Lys Thr Phe Yal Thr He Glu Arg Asn Asn Gly Val Pro Ser Ser Leu 

65 70 75 

aac gtg gta act aat aaa aag ggc aaa ggt gga cct ctt eta cga cca 336 

Asn Yal Yal Thr Asn Lys Lys Gly Lys Gly Gly Pro Leu Leu Arg Pro 

80 85 90 



tat cct gat tgg teg ttt gee aaa tac gaa gat tgc tct gga att gtg 384 
Tyr Pro Asp Trp Ser Phe Ala Lys Tyr Glu Asp Cys Ser Gly He Yal 
95 100 105 
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age get ttc aaa att geg gtc gac aaa ttt gac aga tta tgg gtt ctg 432 
Ser Ala Phe Lys He Ala Val Asp Lys Phe Asp Arg Leu Trp Yal Leu 
110 115 120 

gac tea ggt ctt gtc aal aat aat caa cct atg tgc tct cca aaa ttg 480 
Asp Ser Gly Leu Val Asn Asn Asn Gin Pro Met Cys Ser Pro Lys Leu 
125 130 135 140 

tta acc ttt gat ctg aaa ace tea aaa ttg gtt aag caa gtc gag ata 528 
Leu Thr Phe Asp Leu Lys Thr Ser Lys Leu Val Lys Gin Val Glu He 
145 150 155 

cca eat aat att gcc gta aac gee ace aca gga atg gga gaa tta gtt 576 
Pro His Asn He Ala Val Asn Ala Thr Thr Gly Met Gly Glu Leu Val 
160 165 170 

tea eta get gtt caa get ata gat cgt acg aat act atg gtg tae ata 624 
Ser Leu Ala Val Gin Ala He Asp Arg Thr Asn Thr Met Val Tyr He 
175 180 185 

gca gae gaa aaa ggc gaa ggt tta ate atg tat caa aac tec gac gat 672 
Ala Asp Glu Lys Gly Glu Gly Leu He Met Tyr Gin Asn Ser Asp Asp 
190 195 200 

tee ttc cat cga ttg act tec aat act ttc gat tae gat cec aga tat 720 
Ser Phe His Arg Leu Thr Ser Asn Thr Phe Asp Tyr Asp Pro Arg Tyr 
205 210 215 220 

acc aaa ttg aca gtc get gga gaa agt ttc. aca gtg aaa aat gga att 768 
Thr Lys Leu Thr Val Ala Gly Glu Ser Phe Thr Val Lys Asn Gly He 
225 230 235 

tgt gga att gca ctt agt cec gtg acg aac aat eft tat tae age cct 816 
Cys Gly He Ala Leu Ser Pro Val Thr Asn Asn Leu Tyr Tyr Ser Pro 
240 245 250 



etc tct tct cac ggt ttg tat tat gtt gat acg gaa caa ttc agg aat 864 
Leu Ser Ser His Gly Leu Tyr Tyr Val Asp Thr Glu Gin Phe Arg Asn 
255 260 265 
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cca caa tat gaa gaa aat aac gtg caa tat gaa gga tct caa gat att 912 
Pro Gin Tyr GIu Glu Asn Asn Val Gin Tyr Glu Gly Ser Gin Asp He 
270 275 280 



ttg aac act caa tea ttc ggt aaa gta gta teg aaa aat ggc gtc ctt 960 
Leu Asn Thr Gin Ser Phe Gly Lys Val Yal Ser Lys Asn Gly Val Leu 
285 290 295 300 



ttc ttg gga etc gtg ggt aat tea ggt att gee tgc gtg aat gaa cat 1008 
Phe Leu Gly Leu Val Gly Asn Ser Gly He Ala Cys Val Asn Glu His 
305 310 315 



caa gta ctt cag aga gaa agt ttt gat gtt gtc get cag aat gaa gag 1056 
Gin Val Leu Gin Arg Glu Ser Phe Asp Val Val Ala Gin Asn Glu Glu 
320 325 330 

aca ctt caa atg ate gtt 

Thr Leu Gin Met He Val 
335 

tec ggc aga att aat gat cct gaa ggc aat gaa tat atg ttg get ttg 1152 

Ser Gly Arg He Asn Asp Pro Glu Gly Asn Glu Tyr Met Leu Ala Leu 
350 355 360 



agt atg aaa ate atg gaa aat ctt cea caa 1104 
Ser Met Lys He Met Glu Asn Leu Pro Gin 
340 345 



agt aac aga atg caa aaa ata ata aac 

Ser Asn Arg Met Gin Lys lie He Asn 

365 370 

gta aat ttc ega att ttg ggt gcg aat 

Val Asn Phe Arg He Leu Gly Ala Asn 
385 



aat gat ttt aat ttc aac gac 1200 
Asn Asp Phe Asn Phe Asn Asp 
375 380 

gta gat gac tta atg aga aac 1248 
Val Asp Asp Leu Met Arg Asn 
390 395 



act egt tgc gga aga tat cac aat cag aat get ggc aat cag aat get 1296 
Thr Arg Cys Gly Arg Tyr His Asn Gin Asn Ala Gly Asn Gin Asn Ala 
400 405 410 



gac aat cag aat get gac aat cag aat get aac aat cag aat get gat 1344 
Asp Asn Gin Asn Ala Asp Asn Gin Asn Ala Asn Asn Gin Asn Ala Asp 
415 420 425 
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aat cag aat get aac aaa caa aat ggt aat aga caa aat gat aac aga 1392 
Asn Gin Asn Ala Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Arg 
430 435 440 

cag aat gat aac aag caa aat ggt aac aga cag aat gat aac aag caa 1440 
Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Lys Gin 
445 450 455 460 

aat ggt aac aga cag aat gat aac aag caa aat ggt aac aga caa aat 1488 
Asn Gly Asn Arg Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn 
465 470 475 

ggt aac aaa cag aat gat aac aag caa aat ggt aac aga cag aat gat 1536 
Gly Asn Lys Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp 
480 485 490 

aac aag agg aat ggt aac agg caa aat gat aat caa aat aat cag aat 1584 
Asn Lys Arg Asn Gly Asn Arg Gin Asn Asp Asn Gin Asn Asn Gin Asn 
495 500 505 

gat aat aat cga aat gat aiat caa gtt cat cat tct tea aaa tta cat 1632 
Asp Asn Asn Arg Asn Asp Asn Gin Val His His Ser Ser Lys Leu His 
510 515 520 

taa 1635 

525 

<210> 6 
<211> 1245 
<212> DNA 

<213> Apis mellifera 

<220> 

<221> CDS 

<222> (1).. (1245) 

<220> 

<221> mat_peptide 
<222> (4).. (1242) 
<400> 6 



wo 2004/019971 



9/19 



PCT/JP2003/010795 



atg aac att ctt cga gga gag tct tta aac aaa tea tta ccc ate ett 48 
Met Asn He Leu Arg Gly Glu Ser Leu Asn Lys Ser Leu Pro lie Leu 
-11 5 10 15 

cac gaa tgg aaa ttc ttt gat tat gat ttc ggt ago gat gaa aga aga 96 
His Glu Trp Lys Phe Phe Asp Tyr Asp Phe Gly Ser Asp Glu Arg Arg 
20 25 30 

caa gat gea att eta tet gge gaa tae gac tac aag aat aat tat cca 144 
Gin Asp Ala He Leu Ser Gly Glu Tyr Asp Tyr Lys Asn Asn Tyr Pro 
35 40 45 

tec gac att gac caa tgg cat gat aag att ttt gtc acc atg ctg aga 192 
Ser Asp He Asp Gin Trp His Asp Lys He Phe Yal Thr Met Leu Arg 
50 55 60 

tac aat ggc gta cct tec tct ttg aac gtg ata tct aaa aag gtc ggt 240 
Tyr Asn Gly Yal Pro Ser Ser Leu Asn Yal He Ser Lys Lys Yal Gly 
65 70 75 

gat ggt ggt cct ett eta caa cct tat ccc gat tgg teg ttt get aaa 288 
Asp Gly Gly Pro Leu Leu Gin Pro Tyr Pro Asp Trp Ser Phe Ala Lys 
80 85 90 95 

tat gac gat tgc tct gga ate gtg age gee tea aaa ctt gcg ate gac 336 
Tyr Asp Asp Cys Ser Gly He Yal Ser Ala Ser Lys Leu Ala He Asp 
100 105 110 

aaa tgc gac aga ttg tgg gtt ctg gac tea ggt ett gtc aat aat act 384 
Lys Cys Asp Arg Leu Trp Yal Leu Asp Ser Gly Leu Yal Asn Asn Thr 
115 120 125 

caa ccc atg tgt tct cca aaa ctg etc acc ttt gat ctg act acc teg 432 
Gin Pro Met Cys Ser Pro Lys Leu Leu Thr Phe Asp Leu Thr Thr Ser 
130 135 140 



caa ttg etc aag caa gtt gaa ata cca eat gat gtt gee gta aat gee 480 
Gin Leu Leu Lys Gin Yal Glu He Pro His Asp Yal Ala Yal Asn Ala 
145 150 155 
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act aca gga aag gga aga tta tea tct eta get gtt caa tet tta gat 528 
Thr Thr Gly Lys Gly Arg Leu Ser Ser Leu Ala Val Gin Ser Leu Asp 
160 165 170 175 

tgc aat aca aat age gat act atg gtg tac ata gca gac gag aaa ggt 576 
Cys Asn Thr Asn Ser Asp Thr Met Val Tyr lie Ala Asp Glu Lys Gly 
180 185 190 

gaa ggt tta ate gtg tat cat aat tct gat gat tec ttc cat cga ttg 624 
Glu Gly Leu He Val Tyr His Asn Ser Asp Asp Ser Phe His Arg Leu 
195 200 205 

act tec aac act ttc gat tac gat cct aaa ttt acc aaa atg acg ate 672 
Thr Ser Asn Thr Phe Asp Tyr Asp Pro Lys Phe Thr Lys Met Thr He 
210 215 220 

gat gga gaa agt tac aca gcc caa gat gga att tct gga atg get ctt 720 
Asp Gly Glu Ser Tyr Thr Ala Gin Asp Gly He Ser Gly Met Ala Leu 
225 230 235 

agt ccc atg act aac aat etc tat tac agt cct gta get tec acc agt 768 
Ser Pro Met Thr Asn Asn Leu Tyr Tyr Ser Pro Val Ala Ser Thr Ser 
240 245 250 255 

ttg tat tat gtt aac acg gaa caa ttc aga aca tec gat tat caa cag 816 
Leu Tyr Tyr Val Asn Thr Glu Gin Phe Arg Thr Ser Asp Tyr Gin Gin 
260 265 270 

aat gac ata cat tac gaa gga gtc caa aat att ttg gat acc caa teg 864 
Asn Asp lie His Tyr Glu Gly Yal Gin Asn He Leu Asp Thr Gin Ser 
275 280 285 

tec get aaa gta gta tea aag agt ggc gtt etc ttc ttc gga ttg gtg 912 
Ser Ala Lys Val Val Ser Lys Ser Gly Yal Leu Phe Phe Gly Leu Yal 
290 295 300 



ggc gat tea get ctt ggc tgc tgg aac gaa cat cga aca ctt gaa aga 960 
Gly Asp Ser Ala Leu Gly Cys Trp Asn Glu His Arg Thr Leu Glu Arg 
305 310 315 
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cac aat ate cgt acc gtc get caa agt gat gag act ctt caa atg ate 1008 
His Asn lie Arg Thr Val Ala Gin Ser Asp Glu Thr Leu Gin Met He 
320 325 330 335 



get age atg aag att aag gaa get ett eca eae gtg cet ata ttc gat 1056 
Ala Ser Met Lys He Lys Glu Ala Leu Pro His Yal Pro He Phe Asp 
340 345 350 



agg tat ata aac cgt gaa tac ata ttg gtt tta agt aae aaa atg caa 1104 
Arg Tyr He Asn Arg Glu Tyr He Leu Val Leu Ser Asn Lys Met Gin 
355 360 365 



aaa atg gtg aat aat gae ttc aae ttc gac gat gtt aae ttc aga att 1152 
Lys Met Yal Asn Asn Asp Phe Asn Phe Asp Asp Yal Asn Phe Arg He 
370 375 380 



atg aac gcg aat gta aac gaa ttg ata ttg aac act cgt tgc gaa aat 1200 

Met Asn Ala Asn Yal Asn Glu Leu He Leu Asn Thr Arg Cys Glu Asn 

385 390 395 

ecc gat aat gat cga aca cet ttc aaa att tea ate eat ttg taa 1245 

Pro Asp Asn Asp Arg Thr Pro Phe Lys He Ser He His Leu 

400 405 410 



<210> 7 
<211> 1830 
<212> DNA 

<213> Apis mellifera 

<220> 

<221> CDS 

<222> (35).. (1669) 

<220> 

<221> sig_peptide 
<222> (35). . (94) 
<220> 

<221> mat_peptide 
<222> (95).. (1666) 
<400> 7 

gtcaaltgga aaatatctgt attatcctag 



aaaa atg aca aag tgg ttg ttg ctg 55 
Met Thr Lys Trp Leu Leu Leu 
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-20 -15 

gtg gtg tgc ctt ggt ata get tgt caa gat gta aca age gca get gtg 103 
Val Val Cys Leu Gly lie Ala Cys Gin Asp Val Thr Ser Ala Ala Yal 
-10 -5 1 

aat cat caa aga aaa tct gca aat aat ttg gca cat tct atg aaa gtg 151 
Asn His Gin Arg Lys Ser Ala Asn Asn Leu Ala His Ser Met Lys Val 
5 10 15 

ate tac gaa tgg aaa cac att gat ttt gat ttc ggt age gat gaa aga 199 
He Tyr Glu Trp Lys His He Asp Phe Asp Phe Gly Ser Asp Glu Arg 
20 25 30 35 

aga gat get gcg att aaa tct ggc gaa ttt gat cac aca aaa aat tat 247 
Arg Asp Ala Ala He Lys Ser Gly Glu Phe Asp His Thr Lys Asn Tyr 
40 45 50 

cot ttc gat gtg gac aga tgg cgt gat aag aca ttt gtc acc ata gaa 295 
Pro Phe Asp Val Asp Arg Trp Arg Asp Lys Thr Phe Val Thr He Glu 
55 60 65 

agg aac aat ggt gta cct tct tct ttg aac gtg gta act aat aaa aag 343 
Arg Asn Asn Gly Val Pro Ser Ser Leu Asn Val Val Thr Asn Lys Lys 
70 75 80 

ggc aaa ggt gga cct ctt eta cga cca tat cct gat tgg teg ttt gee 391 
Gly Lys Gly Gly Pro Leu Leu Arg Pro Tyr Pro Asp Trp Ser Phe Ala 
85 90 95 

aaa tac gaa gat tgc tct gga att gtg age get ttc aaa att gcg gtc 439 
Lys Tyr Glu Asp Cys Ser Gly He Val Ser Ala Phe Lys He Ala Val 
100 105 110 115 

gac aaa ttt gac aga tta tgg gtt ctg gac tea ggt ctt gtc aat aat 487 
Asp Lys Phe Asp Arg Leu Trp Val Leu Asp Ser Gly Leu Val Asn Asn 
120 125 130 



aat caa cct atg tgc tct cca aaa ttg tta acc ttt gat ctg aaa acc 535 
Asn Gin Pro Met Cys Ser Pro Lys Leu Leu Thr Phe Asp Leu Lys Thr 
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135 140 145 

tea aaa ttg gtt aag caa gtc gag ata cca cat aat att gcc gta aac 583 
Ser Lys Leu Yal Lys Gin Yal Glu He Pro His Asn He Ala Yal Asn 
150 155 160 

gcc acc aca gga atg gga gaa tta gtt tea eta get gtt caa get ata 631 
Ala Thr Thr Gly Met Gly Glu Leu Yal Ser Leu Ala Yal Gin Ala He 
165 170 175 

gat cgt acg aat act atg gtg tac ata gca gac gaa aaa ggc gaa ggt 679 
Asp Arg Thr Asn Thr Met Yal Tyr He Ala Asp Glu Lys Gly Glu Gly 
180 185 190 195 

tta ate atg tat caa aac tec gac gat tec tte eat ega ttg act tec 727 
Leu He Met Tyr Gin Asn Ser Asp Asp Ser Phe His Arg Leu Thr Ser 
200 205 210 

aat act ttc gat tac gat ccc aga tat acc aaa ttg aca gtc get gga 775 
Asn Thr Phe Asp Tyr Asp Pro Arg Tyr Thr Lys Leu Thr Yal Ala Gly 
215 220 225 

gaa agt tte aca gtg aaa aat gga att tat gga att gca ett agt ccc 823 
Glu Ser Phe Thr Yal Lys Asn Gly He Tyr Gly He Ala Leu Ser Pro 
230 235 240 

gtg acg aac aat ett tat tac age cet ett ett tet cac ggt ttg tat 871 
Yal Thr Asn Asn Leu Tyr Tyr Ser Pro Leu Leu Ser His Gly Leu Tyr 
245 250 255 

tat gtt gat acg gaa caa ttc age aat cca caa tat gaa gaa aat aac 919 
Tyr Val Asp Thr Glu Gin Phe Ser Asn Pro Gin Tyr Glu Glu Asn Asn 
260 265 270 275 

gtg caa tat gaa gga tct caa gat att ttg aac act caa tea ttc ggt 967 
Yal Gin Tyr Glu Gly Ser Gin Asp He Leu Asn Thr Gin Ser Phe Gly 
280 285 290 



aaa gta gta teg aaa aat ggc gtc ett ttc ttg gga etc gtg ggt aat 1015 
Lys Yal Yal Ser Lys Asn Gly Yal Leu Phe Leu Gly Leu Yal Gly Asn 
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295 300 305 

tea ggt att gcc tgc gtg aat gaa cat caa gta ctt cag aga gaa agt 1063 
Ser Gly lie Ala Cys Val Asn Glu His Gin Yal Leu Gin Arg Glu Ser 
310 315 320 

ttt gat gtt gtc get cag aat gaa gag aca ctt caa atg ate gtt agt 1111 
Phe Asp Yal Yal Ala Gin Asn Glu Glu Thr Leu Gin Met He Yal Ser 
325 330 335 

atg aaa ate atg gaa aat ett cca caa tee ggc aga att aat gat ect 1159 
Met Lys He Met Glu Asn Leu Pro Gin Ser Gly Arg He Asn Asp Pro 
340 345 350 355 

gaa ggc aat gaa tat atg ttg get ttg agt aac aga atg caa aaa ata 1207 
Glu Gly Asn Glu Tyr Met Leu Ala Leu Ser Asn Arg Met Gin Lys He 
360 365 370 

ata aac aat gat ttt aat tte aac gac gta aat tte cga att ttg ggt 1255 
lie Asn Asn Asp Phe Asn Phe Asn Asp Yal Asn Phe Arg He Leu Gly 
375 380 385 

gcg aat gta gat gac tta atg aga aac act cgt tgc gga aga tat cac 1303 
Ala Asn Yal Asp Asp Leu Met Arg Asn Thr Arg Cys Gly Arg Tyr His 
390 395 400 

aat cag aat get ggc aat cag aat get gac aat cag aat get gac aat 1351 
Asn Gin Asn Ala Gly Asn Gin Asn Ala Asp Asn Gin Asn Ala Asp Asn 
405 410 415 

cag aat get aac aat cag aat get gat aat cag aat get aac aaa caa 1399 
Gin Asn Ala Asn Asn Gin Asn Ala Asp Asn Gin Asn Ala Asn Lys Gin 
420 425 430 435 

aat ggt aat aga caa aat gat aac aga cag aat gat aac aag caa aat 1447 
Asn Gly Asn Arg Gin Asn Asp Asn Arg Gin Asn Asp Asn Lys Gin Asn 
440 445 450 

ggt aac aga eag aat gat aac aag caa aat ggt aac aga cag aat gat 1495 
Gly Asn Arg Gin Asn Asp Asn Lys Gin Asn Gly Asn Arg Gin Asn Asp 
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455 460 465 

aac aag caa aat ggt aac aga caa aat ggt aac aaa cag aat gat aac 1543 
Asn Lys Gin Asn Gly Asn Arg Gin Asn Gly Asn Lys Gin Asn Asp Asn 
470 475 480 

aag caa aat ggt aac aga cag aat gat aac aag agg aat ggt aac agg 1591 
Lys Gin Asn Gly Asn Arg Gin Asn Asp Asn Lys Arg Asn Gly Asn Arg 
485 490 495 

caa aat gat aat caa aat aat cag aat gat aat aat cga aat gat aat 1639 
Gin Asn Asp Asn Gin Asn Asn Gin Asn Asp Asn Asn Arg Asn Asp Asn 
500 505 510 515 

caa gtt cat cat tct tea aaa tta cat taa atcaatcaat tatcaattaa aat 1692 
Gin Yal His His Ser Ser Lys Leu His 
520 

caattaatta agatgtaaat caaattattt tttaaaatat tttttcgatg taaacaaaat 1752 
tttgtaaaat ctttcattat attataaata aataaaataa atatcgtttt cgcataaaaa 1812 
aaaaaaaaaa aaaaaaaa 1830 

<210> 8 
<211> 1430 
<212> DNA 

<213> Apis mellifera 

<220> 

<221> CDS 

<222> (46).. (1341) 

<220> 

<221> sig_peptide 
<222> (46).. (102) 
<220> 

<221> mat_peptide 
<222> (103).. (1341) 
<220> 

<221> UNSURE 
<222> (1134) 

<223> n=a or g or c or t 
<400> 8 
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ttcacgtaca atattccatt gcttcgttac tcgcagctta gaaaa atg aca aga ttg 57 

Met Thr Arg Leu 
-19 

ttt atg ctg gta tgc ctt ggc ata gtt tgt caa ggt acg aca ggc aac 105 
Phe Met Leu Yal Cys Leu Gly He Val Cys Gin Gly Thr Thr Gly Asn 
-15 -10 -5 1 

att ctt cga gga gag tct tta aac aaa tea tta ccc ate ctt cac gaa 153 
He Leu Arg Gly Glu Ser Leu Asn Lys Ser Leu Pro He Leu His Glu 
5 10 15 

tgg aaa ttc ttt gat tat gat ttc ggt age gat gaa aga aga caa gat 201 
Trp Lys Phe Phe Asp Tyr Asp Phe Gly Ser Asp Glu Arg Arg Gin Asp 
2.0 25 30 

gca att eta tct ggc gaa tac gac tac aag aat aat tat cca tec gac 249 
Ala He Leu Ser Gly Glu Tyr Asp Tyr Lys Asn Asn Tyr Pro Ser Asp 
35 40 45 

att gac caa tgg cat gat aag att ttt gtc acc atg ctg aga tac aat 297 
He Asp Gin Trp His Asp Lys He Phe Val Thr Met Leu Arg Tyr Asn 
50 55 60 65 

ggc gta cct tec tct ttg aac gtg ata tct aaa aag gtc ggt gat ggt 345 
Gly Val Pro Ser Ser Leu Asn Val He Ser Lys Lys Val Gly Asp Gly 
70 75 80 

ggt cct ctt eta caa cct tat ccc gat tgg teg ttt get aaa tat gac 393 
Gly Pro Leu Leu Gin Pro Tyr Pro Asp Trp Ser Phe Ala Lys Tyr Asp 
85 90 95 

gat tgc tct gga ate gtg age gcc tea aaa ctt gcg ate gac aaa tgc 441 
Asp Cys Ser Gly He Val Ser Ala Ser Lys Leu Ala He Asp Lys Cys 
100 105 110 

gac aga ttg tgg gtt ctg gac tea ggt ctt gtc aat aat act caa ccc 489 
Asp Arg Leu Trp Val Leu Asp Ser Gly Leu Val Asn Asn Thr Gin Pro 
115 120 125 
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atg tgt tct cca aaa ctg etc acc ttt gat ctg act acc teg caa ttg 537 
Met Cys Ser Pro Lys Leu Leu Thr Phe Asp Leu Thr Thr Ser Gin Leu 
130 135 140 145 

etc aag caa gtt gaa ata cca cat gat gtt gee gta aat gee act aca 585 
Leu Lys din Val Glu He Pro His Asp Val Ala Val Asn Ala Thr Thr 
150 155 160 

gga aag gga aga tta tea tct eta get gtt caa tct tta gat tgc aat 633 
Gly Lys Gly Arg Leu Ser Ser Leu Ala Yal Gin Ser Leu Asp Cys Asn 
165 170 175 

aca aat age gat act atg gtg tac ata gca gac gag aaa ggt gaa ggt 681 
Thr Asn Ser Asp Thr Met Val Tyr He Ala Asp Glu Lys Gly Glu Gly 
180 185 190 

tta ate gtg tat eat aat tct gat gat tee tte eat ega ttg act tec 729 
Leu He Val Tyr His Asn Ser Asp Asp Ser Phe His Arg Leu Thr Ser 
195 200 205 

aac act tte gat tac gat cct aaa ttt acc aaa atg acg ate gat gga 777 
Asn Thr Phe Asp Tyr Asp Pro Lys Phe Thr Lys Met Thr He Asp Gly 
210 215 220 225 

gaa agt tac aca gee caa gat gga att tct gga atg get ctt agt cce 825 
Glu Ser Tyr Thr Ala Gin Asp Gly He Ser Gly Met Ala Leu Ser Pro 
230 235 240 

atg act aae aat etc tat tac agt eet gta get tec ace agt ttg tat 873 
Met Thr Asn Asn Leu Tyr Tyr Ser Pro Yal Ala Ser Thr Ser Leu Tyr 
245 250 255 

tat gtt aac acg gaa caa tte aga aca tec gat tat caa cag aat gac 921 
Tyr Val Asn Thr Glu Gin Phe Arg Thr Ser Asp Tyr Gin Gin Asn Asp 
260 265 270 

ata cat tac gaa gga gte caa aat att ttg gat ace caa teg tee get 969 
He His Tyr Glu Gly Val Gin Asn He Leu Asp Thr Gin Ser Ser Ala 
275 280 285 
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aaa gta gta tea aag agt ggc gtt etc tte tte gga ttg gtg gge gat 1017 
Lys Val Val Ser Lys Ser Gly Val Leu Phe Phe Gly Leu Val Gly Asp 
290 295 300 305 

tea get ctt gge tge tgg aac gaa cat cga aca ctt gaa aga cae aat 1065 
Ser Ala Leu Gly Cys Trp Asn Glu His Arg Thr Leu Glu Arg His Asn 
310 315 320 

ate cgt acc gte get caa agt gat gag act ett eaa atg ate get age 1113 
lie Arg Thr Val Ala Gin Ser Asp Glu Thr Leu Gin Met He Ala Ser 
325 330 335 

atg aag att aag gaa get ctn cca cac gtg cct ata tte gat agg tat 1161 
Met Lys He Lys Glu Ala Leu Pro His Val Pro He Phe Asp Arg Tyr 
340 345 350 

ata aac cgt gaa tac ata ttg gtt tta agt aac aaa atg caa aaa atg 1209 
He Asn Arg Glu Tyr He Leu Val Leu Ser Asn Lys Met Gin Lys Met 
355 360 365 

gtg aat aat gac tte aac tte gac gat gtt aac tte aga att atg aac 1257 
Val Asn Asn Asp Phe Asn Phe Asp Asp Val Asn Phe Arg He Met Asn 
370 375 380 385 

gcg aat gta aac gaa ttg ata ttg aac act cgt tgc gaa aat ccc gat 1305 
Ala Asn Val Asn Glu Leu He Leu Asn Thr Arg Cys Glu Asn Pro Asp 
390 395 400 

aat gat cga aca cct tte aaa att tea ate cat ttg taa aatctgagtt tt 1356 
Asn Asp Arg Thr Pro Phe Lys He Ser He His Leu 
405 410 

ttgttatata ttaaatattt ctcgaaattt ctttccatta tgaatgtata aaataaatat 1416 
tgttttcgca taat 1430 

<210> 9 

<211> 24 

<212> DNA 

<213> Artificial Sequence 
<220> 
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<223> Oligonucleotide as PGR sense primer 
<400> 9 

cctagaaaaa tgacaaagtg gttg 24 

<210> 10 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide as PGR anti-sense primer 
<400> 10 

gattttacaa aattttgttt acatcg 26 

<210> 11 
<211> 28 
<212> DNA 

<213> Artificial Sequence 

<220> 

<223> Oligonucleotide as PGR sense primer 
<400> 11 

gctacatatg aacattcttc gaggagag 28 

<210> 12 

<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Oligonucleotide as PGR anti-sense primer 
<400> 12 

gctaggatcc ctattacaaa tggattgaaa ttttg 35 
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